Lactate metabolism and hypocarbic hyperventilation. An experimental study in piglets.
Hyperventilation has been reported to increase blood lactate levels. Uncertainty exists as to whether high lactate levels are caused by increased peripheral release or decreased hepatic uptake. Seven piglets were investigated during controlled normoventilation and 13 piglets during controlled hyperventilation. Blood was drawn from catheters in the femoral artery and vein and in the hepatic vein. Blood flow was measured in the femoral artery by an electromagnetic flow meter and in the splanchnic area by indocyanine green extraction. In addition, repeated muscle biopsies from the hind limb and back muscles were taken. The mean PaCo2 was 5.4 in the normoventilated and 3.5 kPa in the hyperventilated group. The average hind limb oxygen uptake was the same in both groups. The arterial blood lactate concentration was significantly higher (P = 0.03) in the hyperventilated group (2.6 mmol.l-1) as compared to the normoventilated group (1.5 mmol.l-1). However, the release of lactate from the hind limb, and the muscular content of lactate were the same in both groups. Similar and unchanged skeletal muscle contents of glucose-6-phosphate, fructose-1,6-diphosphate, alpha-glycerophosphate, pyruvate, citrate and ATP were recorded in both groups. The splanchnic region did not take up or release lactate at normal PaCO2, but released lactate after 120 minutes of hyperventilation. The results indicate that the increased concentration of lactate during hypocarbic hyperventilation was not caused by an increased peripheral release from the skeletal muscles of the pig but could be caused by an altered splanchnic turn-over of lactate.